Abstract
Abstrakt

Sportovní výkony vrcholových sportovců doprovází dlouhodobý intenzivní trénink, který bez dostateč-ného období pro relaxaci a zotavení způsobuje přepětí dospívajícího sportovce. Stres, únava, nedostatek odpočinku a vypětí před a při soutěžích zvyšují riziko přetrénování, které vede k poklesu výkonnosti, přetrvávající únavě, snížení schopnosti konkurenčního boje a poruchám nálad. Hlavním cílem této studie je zmapovat teoretické podklady a doposud provedené výzkumy, integrovat dosavadní znalosti o roli osobnostních rysů v rozvoji syndromu přetrénování u mladých vrcholových sportovců a vytvořit
INTRODUCTION
Sport plays an important role in physical and mental development, socialization and development of personality traits in children and adolescents. The benefits of regular physical activity such as development of motor and physical skills, strategic thinking, cooperation, respect for the rules or competitiveness can affect an individual's life in many different areas, not only in sport environment (Paulík, 2006) . There can be many reasons for sport activity in children and adolescents. On one side sport brings entertainment and fills out the leisure time. It also creates an opportunity and environment for socialization. On the other side many athletes experience pressure from their parents, coaches, peers or media (McCarthy, Jones, & Clark-Carter, 2008; Smith, 2003; Stroebel, 2006) . Increasing frequency and volume of the training sessions is often accompanied by intense pressure, that is focused on success and high performance of elite athletes. Stress, fatigue, lack of rest, injuries associated with the sport activity and exertion before and during competitions can cause overload in young elite athletes (Budgett, 2000; MacKinnon, 2000) . Long-term intensive training without sufficient time to fully recover and repeated overload of young elite athlete can contribute to overtraining syndrome (MacKinnon, 2000) . Overtraining is manifested by specific symptoms that include physiological and hormonal changes, weakened immune system, and it also affects psychological and social domains, such as changes in emotions, affectivity, social relations etc. (Budgett, 2000; MacKinnon, 2000) . Some differences in personality traits can be found in athletes compared to physically inactive population but also among some specific groups of athletes (e. g. individual vs. team sports) (Nia, & Besharat, 2010) . The occurrence of overtraining syndrome also varies in different groups of athletes (Matos, Winsley & Williams, 2011) and certain personality traits may have an influence on susceptibility to the overtraining syndrome (Hollander, Meyers, & LeUnes, 1995) . The main purpose of this review study is to map the theoretical background and previous empirical research work to integrate existing knowledge about a role of personality traits in development of overtraining syndrome of young elite athletes and to create basis for a further research in the field of sport psychology.
PERSONALITY IN SPORT
Personality in sport can be understood as an individual unity of personality characteristics, that are relatively stable and manifested in typical way in specific situations (Blahutková & Pacholík) . Despite similar conditions of sport environment, the same intensity and frequency of training load, different athletes react in different ways. There is an increasing need to know athletes' personality characteristics to be able to adapt the training sessions to the current needs and possibilities of the individuals in the sport environment (Jones, 2003; Paulík, 2006; Woodman, & Hardy, 2003) . The personality of young elite athlete can be influenced by many factors such as family environment, school, coaches, peers, socioeconomic status or audience (Blahutková & Pacholík) . The main influence can be seen in family motivational climate connected to parental pressure that modifies a level of anxiety over the season (O'Rourke, Smith, Smoll, & Cumming, 2011) . Also motivational climate created by coach has a great impact on experienced anxiety and self-esteem of an athlete (Schwebel, 2015) . Young elite athletes need to be able to manage the regular training sessions and competitions and they have to finish the compulsory school attendance. This makes it very difficult to fulfil all obligations and therefore their days are highly structured (Harwood & Knight, 2009) . To conclude it, together all of this requires a great endurance of a young individual.
The relationship between personality traits and sport can have two directions. The fi rst one suggests that certain personality traits may be a predisposition to achieve a better performance. The second one understands achieving higher performance, experiencing success and life changes connected to sport career as a contributing factor to modifi cation of personality traits (Allen & Laborde, 2014; Egloff & Gruhn, 1996; Nia & Besharat, 2010; O'Sullivan, Zuckerman & Kraft, 1998) .
In numerous studies examining the personality in a sport environment (Allen, Greenlees, & Jones, 2011; Nia & Besharat, 2010; Piedmont, Hill, & Blanco, 1999 ) an athlete's personality is described in terms of fi ve-factor model of personality (McCrae & Costa, 1996) . Piedmont et al. (1999) have already proven that the fi ve-factor model of personality is useful for examining personality in the sport environment. Also Allen et al. (2011) chose the fi ve-factor model of personality to explore the personality traits and their impact on used coping strategies. The fi ve-factor model of personality understands the personality as a system that consists of several components that are defi ned by fi ve personality traits and interactions between them (McCrae & Costa Jr, 1999) . The fi rst dimension Neuroticism (N) describes the tendency to experience distress, anxiety, depression and impulsive behaviour. Extraversion (E) represents tendency to experience joy, pleasure and other positive emotions. Openness to experience (O) means rich fantasy, many ideas, sensitivity to beauty and own values. Dimension of Agreeableness (A) describes the relationships to other people, altruism, compliance and tendency to trust the others. The last dimension Conscientiousness (C) represents the level of organization, sense of order and self-discipline of the individual (Costa, & McCrae, 1992; .
Based on identifi ed fi ve dimensions of personality -Neuroticism, Extraversion, Openness to experience, Agreeableness and Conscientiousness -several personality inventories were created. NEO-PI (Costa & McCrae, 1985; Costa, & McCrae, 1992) consists of 181 items that have two forms -self-report (S) and observer ratings (R). The dimension of Neuroticism, Extraversion and Openness include six facet scales each. The dimension of Agreeableness and Conscientiousness do not include any facet scales. NEO-PI-R (Costa, & McCrae, 1992; is the revised version of the personality inventory, that consists of 240 items measuring fi ve dimensions that include 6 facet scales each. The dimensions are identifi ed by 48 items divided by individual facet scales. NEO-FFI (Costa, & McCrae, 1992) called NEO fi ve factor inventory, consists of 60 items. Each dimension is measured by 12 items and there are no facet scales in this inventory.
In the sport context an athlete's personality plays an important role in his/her performance. Piedmont et al. (1999) examined personality traits as a predictor of athlete's performance. They identifi ed the dimensions of neuroticism and conscientiousness to be signifi cantly connected to performance of athlete in women soccer players. Personality traits also infl uence interpersonal relationships of athletes and psychological states related to competitions (Allen, & Laborde, 2014) .
FROM TRAINING TO OVERTRAINING
Sport training is an essential part of sport preparation of an individual that improves endurance, attention, tactic and strategic thinking and develops athlete's personality toward the sport performance. In elite athletes, the training is mentally and physically demanding activity, that focuses on developing physical, social and psychological disposition associated to sport discipline (Lehnert, Novosad, & Neuls, 2001 ).
Young elite athletes are exposed to excessive load, fatigue and high levels of stress during the training sessions and competitions (Faude, Kellmann, Ammann, Schnittker, & Meyer, 2011) . The time needed for regeneration depends on frequency, intensity and diffi culty of the training process. The more intensive the training is, the more time to rest an athlete's body requires. If the regeneration is not suffi cient, the risk of overtraining increases (Budgett, 2000) .
To achieve a required performance, athletes need to train hard and cope with many factors that can have negative eff ect on actual performance. Especially in elite sport where athletes compete on national and international levels these factors such as stress, fatigue and excessive load can have a great impact on their scores in the competition and inability to cope with them can bring changes in athlete's career (Faude et al., 2011; Lavallee, Sagar, & Spray, 2009) . Stress is considered to be a main factor infl uencing achieved performance of an athlete. Many athletes perceive their sport success as a source of their self-esteem. Maladaptive stress is connected mainly to fear of failure and negative social evaluation (potentially self-evaluation) (Lavallee et al., 2009 ). According to Lavallee et al. (2009) the fear of failure aff ects four domains of athlete's life (well-being, interpersonal behaviour, sport performances and academic results). At fi rst it infl uences well-being, mainly mood states and emotions (higher level of depression, anxiety, sadness). The eff ect on interpersonal behaviour is manifested mostly in dysfunctional social interactions and inability to communicate. Athletes feel easily irritated, less sociable and less tolerant. Athletes achieve poorer performances and neglect their school duties that is associated to worsening of school results.
Sport training and performance can be infl uenced by high level of fatigue resulting from overloading of an athlete's organism and regular physical strain. Fatigue is a normal response to training load. If an athlete respects the time needed for rest and has a possibility to fully recover, the fatigue is compensated. Usually the fatigue disappears during two weeks. In case it persists after two weeks, it is considered to be an abnormal reaction to the load (Budgett, 2000; Lehnert et al., 2001 ). The fatigue can be accompanied by several manifestations, such as somatic symptoms (digestive system disorders, sleep disturbances, excessive sweating, inability to concentrate, prolonged reaction time) or neuropsychological symptoms (increased irritability, apathy, indecision, changes of character). Overall fatigue leads to uncertainty and decline interest in sport activity (Kučera, Kolář, & Dylevský, 2011) .
Related to fatigue it is necessary to mention excessive load, that is highly connected to training of young elite athletes. Mainly during the period of competitions physical and also mental load increases and athletes must be able to cope with it. Any increase of the load requires adequate time for relaxation (Lehnert et al., 2001) . Insensitive increasing of training load and lack of time for recovery can lead to overloading of the body and can manifests by fatigue, decrease of performance and aversion to sport activities. Two weeks should be suffi cient to fully recover from excessive load (Nederhof, Lemmink, Zwerver, & Mulder, 2007) .
Many factors (stress, fatigue, excessive load, etc.) infl uences the risk of development of overtraining. Not always, however, must they lead directly to overtraining. Based on severity of the symptoms, Nederhof, Lemmink, Visscher, Meeusen and Mulder (2006) state three types of overload: functional overreaching (FO), non-functional overreaching (NFO) and overtraining syndrome (OTS).
Functional overreaching is the least serious case of overload and is commonly used by coaches to improve an athlete's performance through adaptation on the level of load (Budgett, 2000; Nederhof et al., 2006) It occurs after an extremely intensive physically demanding training and needs to be balanced by less intense training sessions. If the training load is inappropriately scheduled and the athlete is not ready to adapt to it, the overload can appear. It is accompanied by fatigue and decreased performance. Functional overreaching should disappear within few days. If the athlete is regularly overloaded, the non-functional overreaching can occur (Faigenbaum, 2009; Nederhof et al., 2006) .
Non-functional overreaching can be caused by extreme fatigue and regular excessive training load without adequate rest (Nederhof et al., 2006) . Compared to functional overreaching it does not disappear during several days, but it can persist for several weeks or even months. It is a long-term problem that manifests by fatigue and reduced sport performance, and it aff ects athlete's career.
Overtraining syndrome is the most serious form of overload. It occurs after long-term intensive training and extreme load and is infl uenced by training and non-training stressors, monotonous training and inadequate periodization (MacKinnon, 2000) . Athletes suff ering from this syndrome experience long-term unexplained decrease in their performance, high level of fatigue and many other symptoms such as depression, mood disorders, sleep disorders, loss of appetite, anxiety, feeling of heavy legs, pain in muscles, loss of competitive drive, changes in personality, changes in self-esteem and self-evaluation, problems in social interactions and decrease of motivation etc. (Budgett, 2000; MacKinnon, 2000; Kučera et al., 2011) . Overtraining syndrome may last around several months or even years (Nederhof et al., 2006) . Kučera et al., (2011) stated that overtraining can appear in two ways. The fi rst one is very sudden and the symptoms are developing very quickly. It is accompanied by several acute problems that cumulate and then can transform into the syndrome. Athletes also often suff er from some somatic diseases. The identifi cation of the syndrome is very diffi cult. The second way is slower and symptoms occur gradually. Early identifi cation is then easier and coach or parents may start to intervene in time. The treatment of overtraining syndrome is not clearly determined. It is a long-term process. Athletes need a lot of rest, support and slow return to the sport activities (Kučera et al., 2011; Meeusen et al., 2013) . Matos et al., (2011) were examining the incidence of non-functional overreaching and overtraining in elite athletes and found out that higher incidence of non-functional overreaching and overtraining appeared in individual sports rather than in team sports. Also athletes competing on national and international level scored higher in non-functional overreaching and overtraining than those competing on regional level. The last result proved higher incidence of non-functional overreaching and overtraining in women rather than in men.
ATHLETE'S PERSONALITY AND OVERTRAINING SYNDROME
Overtraining syndrome manifests by many symptoms. Some of them are connected to changes in personality, self-esteem, self-evaluation, emotional lability, irritability or inability to establish and maintain interpersonal relationships (Budgett, 2000; MacKinnon, 2000; Kučera et al., 2011) . This review study aims to map the role of personality traits in development of overtraining syndrome of young elite athletes. To achieve this goal, it is necessary to integrate existing knowledge and results from conducted studies.
According to previous researches some relationships between personality and sport participation were found. For example, Egloff and Gruhn (1995) proved that endurance athletes were more extraverted than non-exercisers, but scored comparably in neuroticism and openness. O'Sullivan, Zuckerman and Kraft (1998) found out that team sport athletes scored signifi cantly higher on Activity and lower on Neuroticism. These studies were followed by many others with the intention of mapping the relationships between athlete's personality and sport activities. Review of the relevant literature is provided below.
METHOD
The review of quantitative researches covered the period from 1999 to 2016. This 15-years period was considered to be a period which covers the most relevant studies concerning personality in the context of sport environment. Relevant researches were searched through electronic database. At first ScienceDirect, ResearchGate, ShapeAmerica, Ingenta Connect, PLOS ONE, SPORT SCIENCE databases were searched through. The total number of found studies was 1228. The key words used to search the studies were: adolescence, elite sport, overtraining, personality traits, overload, five-factor model of personality. Relevant studies were chosen according to fulfilling the topics personality and sport. In the third phase of the search, studies using the five-factor model of personality were selected. In the last phase, the relevant studies were properly read and studies that did not fulfil the following criteria were eliminated: i) Quantitative research design of the studies ii) The aim of the study was to examine the relationship between personality traits and sport participation or performance iii) The studies used fi ve-factor model of personality defi ned by Costa and McCrae (1992) and to determine the personality used one of the NEO Personality Inventories
The criteria were selected according to research design and the main aim of the review study, that is mapping the theoretical background and previous empirical research work to integrate existing knowledge about a role of personality traits in development of overtraining syndrome of young elite athletes and to create basis for a further research in the field of sport psychology. In the previous studies the five-factor model of personality has been proven as a suitable model for examining personality traits in the sport context.
RESULTS
From all searched studies, 9 studies fulfilling the requirements were chosen. The overview of the studies is shown in the following table. Data for all variables were distributed normally. Four correlations were positively significant: 1) Agreeableness and Number of assists (r = 0.05, p < .05), number of unsuccessful free throws (r = 0.25, p < .05), number of balls lost (r = 0.27, p < .05).
Tab. 1: Studies overview
2) Conscientiousness and Three points utilization coefficient (r = 0.24, p < .05).
3) The only significant negative correlation was found between Intellect and Number of offensive rebounds (r = -0.24, p < 0.05).
Mahin To explore the main and interactive effects of the big five personality dimensions on sportrelated coping and compared personality profiles of discrete groups of athletes.
NEO-FFI
Coping Function Questionnaire for Sport In general mean scores of Extraversion were found higher and scores of Conscientiousness lower than in non-athletic populations Significant differences were found between individual and team sports:
1) Individual sport athletes scored higher in Conscientiousness (structure coefficient = 0.68) and Openness (structure coefficient = 0.30) and scored lower in Extraversion (structure coefficient = -0.41) and Neuroticism (structure coefficient = -0.39).
2) Women scored higher in Neuroticism (structure coefficient = 0.46) Agreeableness (structure coefficient = 0.46) and Conscientiousness (structure coefficient = 0.42) compared to man.
3) Higher-level athletes (national and international level of competition) scored lower in Neuroticism (structure coefficient = 0.85), higher in Conscientiousness (structure coefficient = -0.57) and Agreeableness (structure coefficient = -0.31) than lowerlevel athletes (competing at regional level).
4) Higher level of Extraversion was associated with more problem-focused coping. 5) Higher level of Conscientiousness was associated with more emotion-focused coping. 6) Higher levels of emotional instability and lower levels of openness were associated with more avoidance coping strategies.
Role osobnostních rysů v rozvoji syndromu přetrénování u vrcholových sportovců v období adolescence: přehledová studie
Authors
Sample
Purpose
Methods
Results
Serdar Tok N = 328 (aged 18-53) 85 active risky sport participants 173 no risky sport experience To examine differences between risky sport participants and nonparticipants using the Big Five personality traits.
The Five Factor Personality Inventory There was found a significant main effect for risky sport participation on the combined set of dependent variables, Big Five questionnaire Behavioural Regulation Exercise Questionnaire-2 (BREQ-2) Exercise frequency is positively associated with Energy/Extraversion (r = .154; p = .001) and negatively related with Agreeableness/Friendliness (r = -.108; p = .019). Exercise frequency is negatively related with external regulation (r = -.127; p = .006) and positively related with introjected regulation (r = .143; p = .002), identified regulation (r = .172; p < .001) and intrinsic regulation (r = .186; p < .001).
Exercise frequency tends to be predicted from Energy/Extraversion, t = -3.12; p = .002, β = .16 and Agreeableness/Friendliness, t = -2.60; p = .010, β = -.12, but also from the external regulation t = -2.217; p = .027, β = .11, introjected regulation t = 2.00; p = .046, β = .10, and intrinsic motivation, t = 2.578; p = .010, β = .12. 
DISCUSSION
This study has reviewed the existing studies and researches between 1999 and 2016 examining the association between athlete's personality and sport participation with the main intention to integrate the knowledge about this topic and prepare theoretical basis for a research examining the role of personality traits in the development of overtraining syndrome. Although we found many studies exploring personality in the context of sport environment, only 9 of them were deemed relevant, as they fulfilled the selected criteria. Generally, these studies attempted to identify the personality traits in athletes and their association with the participation in sport activities compared to physically inactive population (Costa, Oliva, & Cuzzocrea, 2014; Ingledew, Markland, & Sheppard, 2004; Kajtna, Tušak, Barić, & Burnik, 2004; Tok, 2011) or performance (Piedmont et al., 1999; Sindik, 2010) , the differences between personality traits in athletes participating in individual and team sports (Nia, & Besharat, 2010) or between different groups of athletes (Allen et al., 2011; Król-Zielińska, & Ciekot-Sołtysiak, 2015) . The studies used methods based on fivefactor model of personality (McCrae & Costa, 1996) examining the five dimensions of personality (Neuroticism, Extraversion, Openness to experience, Agreeableness and Conscientiousness) that was proved to be useful when describing a personality in the context of sport environment (Piedmont et al., 1999) . The presented researches match in some results, in other results they diverge. A brief overview of the results in individual dimensions will be presented and discussed. Neuroticism: The dimension of Neuroticism was found to be a signifi cant predictor of athletic performance in women soccer players (Piedmont et al., 1999) . It is connected to the ability to cope with stress, control behaviour and emotions (Costa, & McCrae, 1992) . Athletes in general score lower in Neuroticism than non-exercisers (Nia, & Besharat, 2010) . Sport environment provides many positive emotions such as joy and happiness connected to achieved performance or sport activity itself (Paulík, 2006) , it also requires a high level of self-regulation and control of the emotions and behaviour (Slepička, Hošek, & Hátlová, 2009 ). Comparing individual and team sports, individual sport athletes score higher in Neuroticism than team sport athletes (Nia, & Besharat, 2010) . These diff erences were not signifi cant. The explanation for the higher mean score in individual sport athletes could be seen in the awareness that the result depends only on the individual and non-existent team spirit and support. These fi ndings were not consistent with results from another study comparing individual sports and team sports, that examined lower level of Neuroticism in individual sport athletes compared to team sport athletes (Allen et al., 2011 ). This study states higher level of Neuroticism in women than in men and lower level of Neuroticism in athletes competing on national and international levels than on regional level. The high-level athletes experience more stress connected to the national and international competitions, but also need to be more able to cope with it (Faude et al., 2011) . Also athletes participating in risky sports scored lower on Neuroticism than the others (Tok, 2011) . The authors explain this fi nding by the statement that persons that score lower in Neuroticism are emotionally stable and need very intensive stimulus to feel the arousal. That can be the reason they participate in risky sports.
Elite sport environment is associated with high level of stress that can increase the feelings of anxiety and fear (Hanton, Fletcher, & Coughlan, 2005) . The diffi culty of the competitions and the pressure of parents and coaches can support this negative feeling that athletes experience (Lavallee et al., 2009) . Emotionally unstable individual could have a problem to cope with fear and anxiety, feel hopeless and lose self-confi dence and be more vulnerable to develop overtraining. Repeated failure in competitions, decrease of performance, anxiety and depression, mood changes and hostility are the most obvious symptoms of overtraining (Budgett, 2000; MacKinnon, 2000) . Long-term overload could cause some changes in personality traits, such as higher level of anxiety, depression, hostility and impulsive behaviour, that are subscales of dimension of Neuroticism (Costa, & McCrae, 1992) . more affi liation and social motives. Individual sport is connected more to self-discipline, responsibility and individual activities. Team sports are based on collective eff ort (Nia, & Besharat, 2010) . Women scored higher on Conscientiousness than men and athletes competing on higher levels of competition scored also higher on Conscientiousness than low-level athletes (Allen et al., 2011; Tok, 2011) . On the other hand, risky sport participants scored lower than other athletes (Tok, 2011) . Conscientiousness is a signifi cant predictor of athlete's performance and has signifi cant association with number of played games (Piedmont et al., 1999) .
High level of Conscientiousness means high responsibility, organization, order and achievement striving . It can be assumed, that the extreme high scores can infl uence athlete's ability to recognize the signs of overload and contribute to ignore the fatigue and some other developing symptoms. It could increase the risk of developing overtraining due to inadequate time for rest and full recovery (MacKinnon, 2000) . Due to high level of fatigue, overtraining syndrome infl uences the ability to plan and follow the scheduled training program. It is related to loss of competitive drive and decrease of motivation to train. If the overload persists for a longer time, athletes start to skip the training sessions (Budgett, 2000; Lavallee et al., 2009; MacKinnon, 2000) . Long-term overload could aff ect the competence, order, self-discipline and achievement striving, that are subscales of dimension of Conscientiousness .
CONCLUSION
To conclude it Neuroticism and Conscientiousness were found to be significant predictors of athlete's performance (Piedmont et al., 1999) . The differences between athletes and physically inactive population were found for dimension of Neuroticism, Extraversion and Conscientiousness (Allen et al., 2011; Kajtna et al., 2004; Król-Zielińska, & Ciekot-Sołtysiak, 2015) . Also differences between individual and team sports were found in all five dimensions of personality (Allen et al., 2011; Nia, & Besharat, 2010) . Some differences occur also in female and male athletes and in athletes competing on national and international level of competition compared to those competing on regional level of competition (Allen et al., 2011; Tok, 2011) . Due to symptoms of overtraining syndrome and areas, that can be affected by it, it is possible to assume certain changes in personality traits, caused by long-term overload of the athletes. Extremely high levels of Neuroticism and Conscientiousness could be considered as possible risk factors for development of overtraining syndrome. Examining the relationship between the personality traits and overtraining syndrome could be an important step towards improving the prevention of development of overtraining syndrome or identification of the symptoms in their early stages. Seeing some extremely high scores in selected personality traits can contribute to expect higher risk of development of overtraining syndrome and knowing how long-term overload could influence the personality traits is seen as an important part of the subsequent treatment. We see the greatest benefit in deepen theoretical knowledge about the overtraining syndrome and possible application of this knowledge in practice, for example creation of a short handbook for coaches of young elite athletes and for their parents, that would include some basic information about possible connection between personality traits and overtraining syndrome. Also differences between individual and team sports should be discussed with coaches and parents of young elite athletes. In the future research the relationship between personality traits and overtraining syndrome should be examined.
